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(57) Abstract: A plasma film fonning system comprising two first electrodes (51) connected to a power supply (4) and two earthed 
second electrodes (52) that are arranged sequentially as the second electrode (52), the first electrode (51), the first electrode (51), and 
the second electrode (52). A film material gas (first gas) is passed through a first flow path (50a) formed between the first electrodes 
(51) at the center. An exciting gas (second gas), that is excited so as to be able to form the material into a film by plasma but is 
not formed into a film itself by only being excited, is passed through second flow paths, or plasma discharge spaces (50b), between 
the first and the second electrodes (51, 52) on opposite sides. These gases merge at the crossing (20c) of the first and second flow 
paths and are discharge via a common discharge path (25c). Accordingly, a film is prevented from depositing on system-constituting 
members such as electrodes. 
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OAil 2 oc£>^ — 7 2 if 5 LCDMfW 7 2b^ ftfr 5 bfc^ 

7° 9 X-^ #t£l & ft*^ [r] o Til^ift fci&ffc; $ * 5 ^ £ # T* # „ & ffi 

&wm<Dmmtr—* 5711 nmmm<o hot mm^. mm^w 5 6 

*5 7(4, f^<Dli*ft5 6\Z&fr^xmmz-g:<MT$X^Z> (HI 3 1 ) „ 

*;fc#5 7 a ©JnMMte, 8 0 flcfcKtf P> ttTV^ 

§ 0 ^i|-tt8 0©Ttt^^5 7 a©±f (t *i§0)t£ 8 4 tCTflf 

o<£>^fi] t)B£3S^8 0 a , 8 0 b&J&J&ZtlX^^Z,, 

18 1 tmi& £ *U TftiJ^^SiJ <9 fl^!S^ 8 0 b k* 0 L ds-g-t) $ o T|g 2 l&Sgg 8 
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UX^Z 0 ^A£S8 0 e ^^tt, m 2BmmS 2d*. -^^-^*^5 7 a 
r»a<^«5 0 b^il&oTV^o M*M8 l , 82iK80d, 8 0eiaot 

fern, Hti^s§8 o d x®i(bftxj±m*±^. ?k^m2Bmm8 2{z.mA^n 
xnummzthZo je^ mA%&8 o exmm£btvxj±m&£-vz>o roj:? 

^b&X% So 

ft*5 % //^iSj-^gl^JJI^fi^te, I2i8 1, 8 2(DZ.mm^mhfh 

<tv\ 

&mM(Oj&mtr— * 9 Of*. ^4^JS?^^(^^Oi:[5]^^s m@*f£ 5 6 SrUX 
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v-tkom9 i ammzfo, twjsisk:^ a^[M9 i b^^^-c^,, 

^ y - t^9 1 a Sr~*$:fc9 1 (D±i»(D ty&^fr h dm LTT^^fn]^ 

yy-tti9 i a <Dm$<D^<D%m\z., cagB9 i btfiifcoT^So Ms 9 1 

£9, 4*©7!)-^S9 1 a if 5 L»^t, V V — *#mi§8§ ( 

JfXi%-itm 9 0 aiWJJl, DflaS 9 1 b if 5 U^#^$o-C^^^tU bii 
K9 0b^$tlT^5. 11^9 0 btt, ^—^9 0t>.^TiriS*ft5 6(7) 
Ifl&^AlC^fcoT^tK ^ y — ^^^5>tfeiiJ^ 9 0a £>mt%(D£.&&\Z.mtj;Z> t 
t hlZ-TlJ^mn Stl/fl^S, itlbM9 0a, 9 0 b <Dm±W&, — ^<DM 

y y -H^iiss 9 0a o_h»] p fc^ASjftfca&stf* (r. ^ x-nwM n 
„ y y -«s§9 o a ^«toT^#^[Rj^.jiiMi9c^$nit^. site 9 o b 

'tbSo «IK4 laot- *fomtI^^ii#WJB/6 s TOP^tb5o -tUCJ; 

oT N ^M^fS, y y'— «taSllS 9 0 a -Ca^SfEifig-T?^ B^ttS biiSS 90b© 

$tb5„ y y — ^iilf&9 0 a £Bfcttibaifc9 0 b tt % ri2M©^7^l 
&*/£:7 0 7 X^j5fcJBI|g*M 7 GOMS— 5/ K 3 Z tt. ±15H 1 MMMmm t RlflSlz: 
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El 3 4*5^:1^11! 3 5 \-^ir£ 5 ^ nr^v-H 0 

, sfcm l«« i o i r l t * <9 , m^mcDmiiUUK -ttcomm \^mm 1 o 1 r 

U34-036 ic^-TJ: 5 tc, oT^v-KOi co^ttl 1 0 1 R x O 

j- B (^-w^»xi-[R]i5i:«MiJ) 2 5 c tf^J&^-C^ 

^<D^fh^2 5 c |:4o©li5 1, 5 2 0T#ffi»^UA*Lb^Tl^ 
3 0 D7/i/-M0llcH ia^2 5 c comfrhTffi^ M"i~Z> t t t>^Su^^ 
km<&& 3$k<D* V v h^ttSbl^2 5 b, 2 5 a, 2 5b^WtA;t 
^£;ft,TV^o -iie>!!fcmtK2 5 b, 25a, 2 5 b ttfe-T 5««M«fE 
8&5 0b, 5 0 a, 5 0 b (C^en^tbil^oTV^o 

dt/i/- mo i©fefrtf>3RfflL0i$i 0 lR^iiiiCtt, ffm^«< 
MT/3?tl 0 1 b#*;h^*t^/ifc£*VCV^, ilOlbli, nT7°l/- MO 

f ioi b^^^iRJ^^raSUt-fix /J^^^i o l c^^^tu-cv^^o 

^aaiajkw**) -cflfcfcsav 0r®ra^#s:fti^i&i o 1 b Kite o -cam 

SitTC^S. IO»ttl O 2iS, Sail 0 1 c i9±«lO*l 0 1 b (ftlBfltffi 

i o i d) o^aitsii o lRjflaortflSffitffust^-cv^. 
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0 rv^Vl^U— hl03lt HfSL^*t4r<CL N ilOl b ICft^tMtUD 
KM^Ti.^o 7y^>7V-M O 3©la^(cJ:ot, fltlOlb^ Jt 

T— lfc<E>fl|«|S 1 0 1 d , 1 0 1 e fcttSU btbTV^S. Tfx^t. 1 0 1 e & s WW 

1 0 2 dm^^fctf ±&ffiU 1 0 1 d £ 9ej£a»o*s&afc:fto-c^5 0 

Jfc*5. 7y^/l/- h 1 0 3 Klifc^T, Ml 0 2(C^Tb^S^t>t^(-« 
, /JnJLI 0 3 a^^$tlTV^^<TtJ:V\ £ b«Ut$B5rS|gB 1 Old 

©efcfcfcl 1 0 1 r ^AiJffiKie^T § r. i: U 102^f<rt(:l 

vTT'U— hi 0 1 <DtE%<D&MVffii&l 0 1 R 2 <D_hWcte N WM^-.y V 
5 0 Sr&^d^SEtp— fchoBrffia^JlK^lM' 0 4 ^ttTi^S 

o :WF7U-Ai0 4iaot, JtgfcflWlsi o l d©_h®MP*saidsttT 
l^o 0 4<£>T®{CH. JtgtfBlfBl 0 1 d gr^—zv-f -5 

,01/ O 6^t(tttlTV^ 0 

I!:, — K7 A 1 0 4 tcte, Jb®»«|5 1 0 1 d Kiagii-fS^iSHSfc 

^iA^7°i o 5ds-t^*LS:*tb*fCv>5 0 r (DJfmWLtf^mx^^i 

710 511 ftta^y K3 ^ISftliit 2ffi0rfc&»*£jh/TV\<&a^ w^(c|3g 

^*Stfc*f*ifS5 ^ffitt^^K5 a ^tt^7iA^7*l 05^ t 
ffi 1 0 1 d i^SCt^ K7 A 104iiaoT, r^^-tt^/^^A^^J 

ttj bfjt*£ 1 O 1 Rj Sria^^a^f^SfE a H 55ttJ L|a« 101R,i s$twt 
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ry^/l^-h 1 0 3 (Dfg.m^tDg'&KO'hftl 0 3a £il£ 0 ^<7)H#, JEtSA* 

^TLHOPT^U— M 0 10rtasi^3SUT^< 0 ttt, nr^U— MO 
btiot, ^S^^^aT)^ P7y^H0 1«L^l$10 1R 2 tl 

£<-rz>zk&xz, mmm%--mm>frz>^ktfx% z> a 

*ri o 2 icio-refcttibifi^i o i r j^j^^rM^PJiit^tt^o -waot 

% ^l^iOlR^lt ^S^^®bds^if^«*^v>i:5^-r ; 5-^^ 
•C#5o bfc^oT, P^tbbfiS^l 0 1 R 1 ^jott6^'M^#<^tf^S^^ 

^LflHi 0 1 R ^TOlittWi^&^SKAO W«r«*lcA»tt5 
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fc*5, p M 0 1 ©5ltB If ^ 1 0 1 R 2 i-o^Tll #?Lft7^; 

v ? 1& ifo^'^mmmm^m^-r^—^, n xm ioir, (^o^Tii, 
vkm vmm i o i r ^m&MtttiRm u«« i o i r 2 ©mw^ bu*b 

HI 3 7 ft, ^Pj0^8^JSi^ti^5^JE7 0 ^X^j^M^ffiM8 Sr^bfet 

5o 

ltM8©fel^y K 3 AO/X;^ 2 0 tt, HU^ (EI 3 7 ©^itJl^tiS^ 
tbT^So 7j/^-7"l^-M 1 3±^te, Il^^IISBl 1 4dS8S:»t fetbT 

ry^— mi 3(D&fcty&mz.%m£ftfrmmm* v y bvt 

, flufB^J-M3 0 xfclTffi&fc^— -fb£*bfc^ ^AS&l 1 3 alCSgA^S 

^a-SI-^y K3 A^-^-^T K7 1/-i» 1 1 2 te, l&CDW-fa-te? ^ 1 1 2U 

h 2fa(D*Tl/U^T^^mfrhteZ>&BMl 1 2M, 1 1 2LSr±Ttl 

^f^^ssn^— h ii5^ iwr^ti«t*LT«» (m®T^i 1 ^tmm^) mib 

*lti^£. !&2#*M aajB#*«K) 2fr(b<n*g2 ^LT^^- 
h 1 1 5HfI^t^5. ir^ 5: 1 2 U £ -t©Tffi!lG>&J(HR 1 1 2M 
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^iji^^ k 3 K<Dmm*^? 1 ion t7vy^ ^co^^w^-c^M^n 

^-®^-r=|'J*|]'l;@ 5 1 tt N ^7 t >'^^^ > T/l^5^©3lfl E ^Md i f«C5*#5 6H 

(@Ecr;r[fiE^^) mjgtf-c^s. m^TOpm@^5 6H©isit m. 
?££ftL-c^;5„ m&zmnm*ft5 eHot^t©^^ T-^m£b\it<z>fc 

^5 7 a r 7 a C9±®^ P £S <*M 5 7 b ^LT^So 

7 a «&*5£t^5 7 b £tt-<#3t^-< froT^So 

-0^-^^5 7 a^jSWl ato-COm^TODm@ 5 1» ^fp]^ 

13 5 ^^i^^tbTV^o 

tt. It*ftfCl5 7 b 3 5&*5iU AJR*fr5 6HMA$ 

tb-Cl/^o l^ltVl 3 7C0±«d 1 0C9_h®(Cl^$^IIl^l 

16a«^tl^, H3 7^i-J:5^. ti4d^^it4a^t 
t°>-i 3 7CQ_h^^^c:^$tuTV^?) 0 fr*5, liQ^i l 6 acoJdran^te. * 

tfvU^l 1 O0£ai^*t2OCl»IS5 1 ^5t©r^lt ^1 
#*<D/ctf><DSr5li5fuS&5 0 a^tS:tt<b*L-0>3o ^l^i^5 0 ate, 

; te5l©^|c^otBuf ([DS^IftBii:^^]) t-W'^» 

^50 a<D_U» (JtflESS) fix 1 0 5:11, T 5/^-^*1/- h 113 
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O^Ai^l 1 3 a©llf^I(cI^oX^5 0 tH^Ttt, ^« 1 1 4 <D:£j~fb 
S§ 3 O x£> Jzt^l"' 1 a 2r;frU If? 1 1 !Cl^oT^5 c 

QmntPiinmm sit no ©I i Mljiijc9SD(cte. -fe 7 ^ y ?$&.<d-7 

1 3 a©rtS^W5, — n<Dy"\y— h l 18 ft r|g i W&T&fi&Wu £ 

y k 3 Adfi, ^mnwjnms 5 1 coT^Jt-^tt £ >rt^^i-^±&m^ 5 

2 ^i&tt ^tlT^-So &*"60^i*m® 5 2 if' 5 Ui, tf'r&^lFJ 1 « 5 0a 

[21 3 7 (C^-TJ: 5 ^i#im4»^5 6E(t fc£^MfliJ^M*£ 1 1 2 M, 
112 LK:«££;ft-C^;5o ^JR4S1 1 2M, 112 i,(D^mmzfMmt°^ 1 3 
8^|S; { te.^Tl/^ 0 r<Z)^t: 0 ^l 3 8^^^±M4 b^jigt^. 3£it!j£;ft,-C^ 

©i#fPiDt@ 5 1 cDffi,f«$i5o«4^it ^ ^ bv\ ^ (Dmmmm^fc 56E© 

£43J-t:^ iftilfrftl 3 4 Wt>tlT^5„ #>!mk IWttl 3 4tt 

% ^j$5 6 EO#4^S^-^oT^tt^^^^-^:•«4bX^/^^ 0 ■ 

^ i « 5 o a jEimz5o\,^x±T\cm%:te-i-mm 5i, 5 2 if o t , m 

1M5 0 a <fc 9«J^:fe^TJiT^M£&r©tl5 1, 5 2 if 5 L-P^tc, ^rtb 
^^^^X-7^m^^^^5m2»itS&5 O b ;6^/#£;h,-CV^ 0 Jl^lft^te, ® 
#PP^Pll1si 5 1 (Dtr — *^i$5 7 a GD{t|£4 Lfc Jg® {WhlM) t . ^©T^'JO^ 
i&m@ 5 2 cD|ll#:Mm^ 13 4 (DUM UfcSHfliJ® (III 2 ®) t (Df%(DQW\ft. 
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fg2£ftS&5 0 bt/iot^S. ft*5, #^2«5 0 b m«B 5 1, 5 2 <D<£ 

2 Sfcifc 5 0 b © Jt«B$B tt> gi«H5 2©±iSi:*/^l 1 0 

t OMO^BtlSI 1 5 4 LTt K7 U— A 112 <^l#:Ptfl 112a ©fltf^ 

^f^M 2 (Cl^otl/^, 

&iWJ©H 2 $EB§ 5 0 b tt % feflOOWS 5 1, 5 2 WfigM® t-*tt& LT, T1-[pj 
36*5 It Vfc.t>ioX&WtetiL£f6 1 SfcBS 5 0a teifi-^TV^. SfllKDSS 2iflE3& 5 
0 b te, ^fflll^m® 5 1, 5 2 <DffifflmiZ*tfo L"C, Tt-ft**? I- UfciSoTS 

1 SftUS 5 0a Ulafi^V^T^S. &^(^^ 2« 50b <£>iTOtf$&W\ 
^j£^^lW5 0 a %&AsXttmztloX^Z> 0 

tt<D$fc 2 ftEB 5 0b G9T$» (TW) tt, » 1 «E8& 5 0 a ©T«S£B (T«fE 
t-|0if|^l^^o-C^5, L*^, r©3oO®K5 0b, 5 0a, 
5 0b (D^t? t)$U^> "AttS UP 50c CJioTV^. "AttibP 50c te. 

&^co^ifem^5 2 if 5 u^s^a^y K3 ACDmmcmn u-cv^„ 
n 8 nis^«i«SflE^7 x-r&i&mwM 8 k «£*u*\ s& i i i # * 

fia, #J-«3 0 x, *AS&1 1 3 aSrlRfta-C, ^©Il«5 0 
Sgtfbtf- M 1 5 % mm 1 1 2 a , 15 4 SrlRJWB&'C, &&<DWi 2 5 0 b \Z 

:©/7Xvft^fci2^^ i2©5 0 b^T«^^tbbP 5 0c 
jg#*as % £#WKPfctttt^5^fc:J:9, s*y (P-Si) 4$©j* 
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±azfi L?c j: 5 $&i jfxommw 1 x-^-fb intern 2 <om&M t com 

iil^lM5 0 a I^Lf 2M5 0 b«i;^LTl^©1:\ ^1 
k ^"e - ^ 5 0 

a-Si. p-Si s SiN, S i 0 2 #, S*<P«S<0J&JRtejfiJB-C# 3<?> 
iif ^T"b^l\ a-S i^p-S i l^lt S i H 4 

2 H 2 &-fflv>3 0 S i NSrfifeJRi-S»^jg l Si 

H 4 £/BV\ ^2#J*W\ N 2 ^ffiV^^ c S i O^SrJifeJBI-rSW'a-Ojg 1 
TEOSIiiTMOS^V\ I2^lt O 2 ^^V>5 0 

n 1 , m 2 , ^7 si^i^^ig si, 52^ m^mmmm m 1 9 > 

(IU2 5^) ^iRSgpfllag^UT^ i^o 
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% 8 % j sgmw$<ow& 5 i ©iMtfi t tt, arm^-* 5 i xc\x 

P 1 0 a iCO^-Ct>-h^^lR](t5 0 ^tf>^ffil CH^H— K2 0 
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(a) tftteB&<Dmw&i£ttf& i tf^comsMts 
(c) aEWistiRj^tLS^fftoa^y Ki, 

( b ) mu^mm&tiz tth ^mmmmmmt <Dm^y°y x-*?tkM&nsi&tej£ 
& £ 5 is^ig 1 \z tent <z> 7 0 7 x^fim&Mo 
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6. tfjiBftfcjffi^s' kicw\ Mumm\)-)wMmtm&^%%&2^^wtvhn, 2 

7. aeiB4o©«fiids, mmmmm, mzmmmm, mm&m<om 

x i/ ^ r. t *m%. t -r 5 w^ig 7 ictaftic c9 x 7 x-? ^jji^s 0 . 

dmi&zti, z<D&m&&3t'Lx77^t£n£mk$giffi.s£&MM£ti, tuta 
<d £ t> v n \zm & 5 <£ 5 b x i\m tsnx^z^t* mm. t -r z> m&m. 7 t^um 
10. H>jiE^^^ Kt-w^ m^n^^nrntu^mMmm^nnhn, 

5^bTM-<btt-CV^6C:<^^ mm t -f 6 fit #31 1 t-ISfc ©/7 X-e^ll^So 
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t-r Stf jfc*S 1 2 {Cfa^0^7 X^/jJUJl^ffio 

17. itu!5 7° 7 X-^#c® £F H 1 s HuSEm 1 » £ Wfe fc£ t> «9 > tu ft ^ 
Ml. ^2^f^o*iiO»AthJLSS^, tf[I5£:b«3 3&K:3£&S J: 

is. fuwsswM(^§w^. *7 ^ vtKxmi&&fc. ^(Dm^^< ^mi 7 - 

o 

i 9. itui^iffim^^JS^ Mtsm# 
Kmm<Dy°y x'^m%mWo 
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mmmmt vxmi&£*ix^^~ t^mmt-rm%^2 1 kib^^x-^ 
mmm 0 

^ b/iM^lS^ttTv^^c ^^#1lic^-r^lf*ili ^ffi«07°^X-v^;flI^g 0 

2 5. ^7X^<^^T3£^^®^cflI^^i-s^7X^j^feJiI^@^*5v^-r, 
LT, Xfi. ft 5 i ? I- ttsii LS$f^#lt 5^ 1 ^ t , 

26. mm^mmmtK mitfx*m-rm&&i&j&irz>m*%^rwtfcm 

2 7. fulB«^Mm@^^«^^. p B 1^tfjfE0 2^^^ii-r^2^t>^T 

x^&^t*w&t^%m-$&%2 5(-famcQ^7X^/^)ii^ao 
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tufE^ 1 »stss^¥^^ N ^ 1 jfx&m 2#*&v) mi&nm t \zmw£.&^x 

So 

5 8**5 2 9 KilBtftO X7 X^/SWag*. 

tern 2 ffi&<D x^awt^ra ^iit^^ii &«M* its 291: 
lafcox^x-^JK^So 

K:*Nr] U T IB K 9u 1 « & 7f2J& Ltt^ii: i f 5 If *5 7 \z fS«; CO 

3 3. SV^JgiJ^lcftoT^Sr i^r^i-tSIf^ 

2 9£fcte3 2^fSm^7°TX^j*.|H^g 0 

9* fete 3 2 ^15^0^7 X-ej5feJK^tto 

3 6. tuiei^ffi^— ^^its^x^^ 

9 jcSEft© 7° 7 X-^jsfeBHSflt, 
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3 7. ^7X^JkmffiMt*S»2«EK^fifc 

^ ^ e> ixT V n § C i: lr 4#m i- If 4 1 ^ f (7) 7° t X-^ ^II^So 
4 3. mU&m^v KO»f»l<Sl«WJ: 9±«»^iMIB^a40 5 
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fulfill i\ ^2^©p^ttjbS&^i2$^fcs*:ffiLls^c^ N w<0Bfctfcii4l*fca>e>3S 

w i*x&,mm&&m<r&km vmmt ^cDsstu uti^^sf^^^A^ 

4 7 . fulfil SSttTO^, #?Lff-fe 7V^T$)5:i £r£Ht £ -f- Sfif^gC 

4 5 ^fe«o^7X-^^^e 0 

j5g £ nx ^ 5 - ^ t-tz mm 4 5 \z.tzm<D ~? 9 ^mmm.. 

49. mm&ttxifautffr, M^jjfat-R^fa&^fi^ ^-m^^^^i^m 

50. tutes^ftM^^M^ tf^mmmmx— mm^nx^v-, mm 
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52. mt^i^m<DT^^t^2m^(orm^^^^'o , uz^^3S 

5 3. tufB^l^^iB2^^^^ic^^oTV^Si^^#^i:i-^)lt^5 
2 ^fgfjO7'7X-7^cl^g 0 

5 4. itufBMS— > Kt^ Huffier fcljLR^MP t i: ^Mc^^fal--^ 

5 r £ £ £ -T £ f * 5 3 K IB* tc <D ^ 7 X-^/&J8l^g 0 
5 5. fufBfU, J^^Op"^^^^^^^-^ {dl^©gftSS^, tuts 

5 6. tuiBMgi^^ F(-«s m#TOm@^^tdim@^2o-r-of^ite)tL. 

£*U lo©^ l^^^A/T^2oo^2rLS&7iST^^fR]dO{-bfc 

^o-c^l^SS— ifi^< J: 5 (ciifi£tK PAftLP^:fc^T^tv<b 3o<DilS§^S 

tufa 2 ocom#TOP«@<^>#^ SulS^ 1 5Tt3§2r ft < £ ttMd-Cfco -cmia 
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